The effects of nutrition on the hypothalamo\p=n-\pituitary\p=n-\gonadal axis were studied in three groups of six mature Merino rams that were fed for 56 
Introduction
The testicular size of mature Merino rams increases when the animals are placed on a high plane of nutrition and decreases when they are placed on a low plane of nutrition (Lindsay et ah, 1976; Oldham et ah, 1978; Masters and Fels, 1984;  Thwaites and Hannan, 1989; Murray et ah, 1990) . These responses are large relative to concomitant changes in body mass, detectable within a few weeks, persist for several months and lead directly to changes in the rate of production of spermatozoa (Oldham et ah, 1978) . However, the underlying physiological mechan¬ isms are poorly understood, primarily because few studies have included hormonal measurements. From first principles, we would expect the hypothalamic-pituitary axis, acting primarily through the gonadotrophins, to be involved in testicular responses to food supply in the same way that it is involved in responses to other environmental stimuli, such as photoperiodic and social cues (Lincoln and Short, 1980; Martin et ah, 1990 (Howland and Skinner, 1973; Howland, 1975 Howland, , 1979 Campbell et ah, 1977; Eskes, 1983; Gauthier and Coulaud, 1986 ).
However, for rams the picture is confusing because, in our initial studies, we found that an increase in nutritional status stimulated testicular growth for many weeks but either did not change the frequency of the pulses of LH or increased it only in the first few days after the change of diet (Ritar et ah, 1984; Martin et ah, 1987a) . We therefore need to reassess the role of the hypothalamus, as indicated by LH pulse frequency. Moreover, the circulating concentrations of FSH also control testicular activity and might be affected by food supply, and the effect of nutrition on the secretion of this gonadotrophin
has not yet been studied. Finally, the effects of diet on the gametogenic function of the ram testis have been documented in detail (Oldham et ah, 1978) , as has the potential for dietary management of rams in livestock production (Lindsay et ah, 1976) , but nutrition-induced changes in endocrine function have not been studied. We therefore measured the secretion of the hormones produced by the Leydig cells (testosterone) and Sertoli cells (inhibin) in the testis.
In the study described 
Testicular size
The change from pasture to the animal house diet led to a small decrease in testicular size in all groups during the acclimatization period (Fig. lb) (Fig. 2b) . The LH responses to exogenous GnRH on days 1 and 56 after dietary treatments (Fig. 3) (Fig. 5a ). The amplitude of the testosterone response to exogenous LH was only studied on day 56, and was not affected by dietary treatment (Fig. 5b, c) .
As with the endogenous pattern, the highest concentrations were observed in the intermediate dietary group (Fig. 5b) (Lincoln and Short, 1980) and the onset of puberty in immature rams (Olster and Foster, 1986; Martin and White, 1992 (Foster and Olster, 1985) and Merino rams (Martin and White, 1992) and, particularly, the data from mature Ile-de-France rams (Lindsay et ah, 1984 (Campbell et ah, 1977; Glass et ah, 1979 Glass et ah, , 1982 and by loss of body mass in female sheep (Thomas et ah, 1990 (Lincoln, 1976 (Lincoln, , 1977 Sanford et ah, 1984 (Lincoln, 1976) or puberty in Merino rams (Martin et ah, 1994 Fig. 1 
